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LiAlH4 reduction of a set of ortho-, meta- and para-
halogenoalkylnitrobenzenes Ia-e, ortho- and para-
nitrobenzoic acids If, g, ethyl 2-nitroaryloxyethanoate
Ih and N-(nitrophenyl)benzamides Il, j has been carried
out in ether sol~tion. The products are respectively ni-
trotoluenes 2a-e, nitrobenzyl alcohols 3f, g, 2-(2-
nitrophenoxy)ethanol 4 and ortho- and para-
nitroanilines Si, j. In all the above reactions, the halo-
geno, ester and amide functional groups are selectively
reduced to the respective products, keeping the nitro
group intact.
In continuation of our systematic study of re-
ductions of various polyfunctional compounds us-
ing lithium aluminium hydride (LAH) we report
here a few novel selective reductions of halogeno,
carboxyl, amide, and ester functionalities' in the
presence of aromatic nitro functional group. Very
recently, we have reported' the selective reductive-
cleavage of various activated esters containing ni-
tro functionality.
It has been reported/" that aromatic nitro com-
pounds afford corresponding azo compounds on
reduction with LAH. The formation of a red azo
colour, on treatment of an ethereal solution of
LAH with an aromatic nitro compound has been
suggested" as a sensitive test for nitro group. How-
ever, this test appears to have limitations at O°C in
the presence of other functional groups. Among
various reduction reactions carried out in this labo-
ratory using LAH, we have particularly examined
the reductions of various halogenoalkyl-
nitrobenzenes Ia-e, nitrobenzoic acids If, g, ethyl
2-nitr~aryloxyethanoate lh and N-(nitrophenyl)-













SI,J2k,I or 3m," 4
No. Rl R2 R3 R4
1 a' -CH2CI H H N02
2 b -CH2Br N02 H H
3 c; -CHzBr H NOz H
4 d: -CH2Br H H NO,
5 e; -CH,! H H NO,
6 f -COOH N02 H H
7 g; -COOH H H N02
8 h; -OCH2COOC2Hs N02 H H
9 l' -NHCOPh N02 H H
CHJ
10 J; -NHCOPh -N>N-@ H N02
II k: H H H
12 I' H H -N>N-@-CHJ
13 111; - NH2 H H
14 11; - H H NH2
Scheme I
The reductions were carried out by the dropwise
addition of an ethereal solution of the excess
amount of LAH to an ethereal solution of the com-
pound Ia-j at O°C with constant stirring. Reduc-
tions of la-e, If,g and li,j afforded respectively
the nitrotoluenes 2a-e, nitrobenzyl alcohols 3f, g,
2-(2-nitrophenoxy)ethanol 4 and nitroanilines 51, j
(Scheme I). In all the above reactions, the halo-
geno, ester and amide functional groups were se-
lectively reduced to the respective products 2-5,
keeping the nitro group intact. This indicates that
the nitro group is comparatively inert to reduction
by LAH under the reaction conditions.
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Table I--List of compounds reduced by LiAIH4
SINo. Compd Reaction period Temp. Conversion % Yield' Products
(hr) °C (%) (%)
I la I 0 84 88 4-Nitrotoluene 2a
2 lb I 0 84 79 2-Nitrotoluene 2b
3 lb 2.5 Reflux 100 2,2' -Dimethylazobenzene 2k
4 Ie 1.5 0 86 72 3-Nitrotoluene 3e
5 ld I 0 88 75 4-Nitrotoluene 2a
6 ld 3 Reflux 100 4,4-'Dimethylazobenzene 21
7 Ie I 0 78 84 4-Nitrotoluene 2a
8 Ie 2 Reflux \00 4,4'-Dimethylazobenzene 21
9 If 2 0 68 85 2-Nitrobenzyl alcohol 3f
\0 If 3 Reflux 73 2-Aminobenzyl alcohol 3m
II 19 I 0 67 73 4-Nitrobenzyl alcohol 3g
12 Ig 2 Reflux 79 4-Aminobenzyl alcohol 3n
13 lh 2 0 83 89 2-(2-Nitrophenoxy)ethanol 4
14 u I 27 61 66 2-Nitroaniline 5i
15 lj I 27 59 63.5 4-Nitroaniline 5j
*Based on converted amount
However, the mechanistic aspect of this type of
reduction using LAH is uncertain. It has also been
observed that the compounds I b, d, e, f, g, when
refluxed in ether with LAH, the selectivity in the
reduction is lost and both the functional groups are
reduced. In the case of lb, ld, Ie, If and 19 the
products are respectively, 2,2' -dimethylazobenzene
2k, 4,4'-dimethylazobenzene 21, 2-aminobenzyl
alcohol 3m and 4-aminobenzyl alcohol 3n.
Experimental Section
General. Melting points are uncorrected. TLC
was conducted using silica pre-coated aluminium
plates (Merck). TLC spots were detected using UV
fluorescent lamp. Column chromatography was
conducted using silica (100-200 mesh). LAH was
purchased from E Merck and used as received.
Spectra were recorded at RRL, Trivandrum and
RSIC, Madras. IH NMR spectra were recorded in
CDCl3 solution, containing TMS as the internal
standard on a 90 MHz Varian EM 390 instrument.
The ratio of concentration of LAH to the substrate
is 3: 1 for I a-e and 5: 1 in all other cases. All the
reactions were. performed in nitrogen atmosphere
in the same manner except in the reaction tem-
perature and period.
Preparation of compounds. la was prepared
by the nitration of chloromethylbenzene using
solid potassium nitrate and concentrated sulphuric
acid at room temperature, A mixture of 2-
chloromethylnitrobenzene and 4-chloromethyl-
nitrobenzene was formed. la was purified using
fractional crystallization from pet. ether-benzene
mixture (5: 1 v/v) (cream coloured needles), mp
70°C. Compound lb was prepared by the bromi-
nation of 2-nitrotoluene using N-
bromosuccinimide, mp 44°C, lc and ld were pre-
pared" in a similar way. The melting points of lc
and ld are respectively 59°C and 100°C. Ie was
prepared by refluxing an acetone solution of 4-
bromomethylnitrobenzene with KI for 1 hr. Ace-
tone was distilled off and residue extracted with
ether. The ether solution was evaporated and the
residue recrystallized from pet. ether to give Ie,
mp 124°C. lh was prepared by the treatment of
ethyl chloroacetate with potassium salt of 2-
nitrophenoxide" u and lfb,c were prepared~~
respectively by the benzoylation of ortho- and
para-nitroanilines. The melting points are respec-
tively 94°C and 199°C.
Reduction of 4-chloromethylnitrobenzene la.
To a solution of la (0.68 g, 4 mmoles) in dry ether
(60 mL), a solution ofLAH (0.45 g, 12 mmoles) in
dry ether (60 mL) was added drop wise, keeping
the reaction mixture at O°C with constant stirring.
The excess LAH was destroyed by the addition of
cold water, followed by 2 M HCI (20 mL). The
mixture was stirred further for 30 min and the
ether layer separated. The aqueous layer was ex-
tracted with ether (2x20 mL). The combined ether
extracts were dried over anhydrous MgS04 and
concentrated by distillation to a yellow oil which
was chromatographed over a column of silica gel.
Elution with pet. ether (60-80) afforded 4-
nitrotoluene (0.4 g, 2.9 mmoles, 88%), followed by
the starting material (0.11 g).
Reductions of 1b-e were carried out under
similar conditions.
Reduction of 2-nitrobenzoic acid If. An ice
cold suspension of LAH (0.57 g, 15 mmoles) in
ether (60 mL) was added in drops to an ice cold
slurry of 1f (0.5 g, 3 mmole) in ether (70 mL). The
solution was stirred for 2 hr. The excess LAH was
destroyed using cold water. It was then acidified
using dil. HCI. The ether extract was concentrated
and chromatographed over a column of silica gel.
Elution with dichloromethane afforded 2-
nitrobeniyl alcohol 3b (0.26 g, 1.7 mmoles, 85%),
mp 74°e. It was identified by comparing with an
authentic sample. Further elution of the column
using a mixture of dichloromethane and ethyl ace-
tate afforded the unreacted starting material 1f
(0.16 g).
Reduction of 4-nitrobenzoic acid 19. Reduc-
tion of 4-nitrobenzoic acid (0.66 g, 4 mmoles) ex-
actly as above afforded 4-nitrobenzyl alcohol 3g
(0.29 g, 1.9 mmoles, 73%), mp 92°C together with
the starting material 19 (0.22 g). The compound
was identified by comparing with an authentic
sample.
Reduction of ethyl (2-nitrophenoxy)ethonoate
lh. An ice cold suspension of LAH (0.38 g, 10
mmoles) in ether (60 mL) was added in drops to an
ice cold solution of lh (0.45 g, 2 mmoles) in ether
(60 mL), with constant stirring for 2 hr. The excess
LAH was destroyed by adding water and the reac-
tion mixture acidified with dil. HCI. The reaction
temperature was always kept at O°e. The ether
layer was separated and chromatographed over a
column of silica gel. Elution with pet. Ether-
'benzene mixture (1: 1 v/v) afforded the starting
material lh (0.085 g). Further elution of the col-
umn with a mixture of benzene and dichlo-
romethane (4: I v/v) afforded 2-(2-nitro-
phenoxy)ethanol 4 (0.32 g, 1.8 mmoles, 89%);
IR(neat): 3450 (OH), 3050, 2850, 2800, 1620,
1540, 1380, 1050, 1017, 851, 780 cm "; IH NMR
(CDCI): 0 7.5 (m, 4H, aromatic protons), 4.5 (s,
NOTES 947
IH), 4.1 (t, 2H, J=6.5 Hz), 3.8 (t, 2H), J=6.2 Hz);
MS (reI. intensity): rn/z 183 (81, M+), 139 (44),
138 (100), 123 (67), 122 (52), 108 (73), 105 (65),
94 (48), 93 (55),92 (45),81 (61),78 (48), 65 (58).
Anal. Ca\cd. For CgH9N04: C, 52.4; H, 4.9; N, 7.6.
Found: C, 52.4; H, 4.8; N, 7.6%.
Reduction of N-(2-nitrophenyl)benzamide Ii.
An ice cold suspension of LAH (0.38 g, 10
mmoles) in dry ether (60 mL) was added in drops
to an ice cold solution of Li (0.48 g, 2 mmoles) in
dry ether (60 mL) with stirring so that the tem-
perature should not rise above o°e. The mixture
was stirred for 1 hr. The excess LAH was de-
stroyed using cold water. It was then acidified with
dil. HCI. The ether extract was concentrated and
chromatographed over a column of silica gel.
Elution with a mixture of pet. Ether and benzene
(1: 1 v/v) afforded Ji (0.19 g). Further elution with
a mixture of pet. Ether and benzene (1: 1 v/v) af-
forded 2-nitroaniline 5i5 (0.1 g, 0.8 mrnoles, 66%),
mp 71°e. It was identified by comparing with an
authentic sample.
Reduction of N-(4-nitrophenyl)benzamide Ij.
lj was reduced with LAH as above giving 4-
nitroaniline Sj (0.15 g, 1.08 mmoles, 63.8%), mp
148°C, which was identified by comparing with an
authentic sample.
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